Introduction
An important aspect of globalisation during the last 20 years has been the impressive surge of Foreign Direct Investment (FDI) to less developed countries (LDCs). According to the UNCTAD database, FDI flows to LDCs has been multiplied by 7 between 1991 and 2000, while the stock of FDI has been multiplied by 5. The inward FDI flows to LDCs considered as a whole increased again by 52% between 2001 and 2005 (see figure 1) . Such a fast increase is unprecedented. It does not involve only LDCs, but also developed countries and countries in transition. Nowadays, the total FDI stocks represents more than 20% of the global GDP.
If the FDI boom to LDCs is indubitable, its consequences on economic growth lends to debates. During the last decades, the relation between FDI and growth in LDCs has been discussed extensively in the economic literature. The positions range from an unreserved optimistic view (based for example on the neo-classical theory or, more recently, on the New Theory of Economic Growth) to a systematic pessimism (namely among 'radical' economists).
The most widespread belief among researchers and policy makers is that FDI boosts growth through different channels. They increase the capital stock and employment, stimulate technological change through technological diffusion and generate technological spillovers for local firms. As it eases the transfer of technology, foreign investment is expected to increase and improve the existing stock of knowledge in the recipient economy through labor training, skill acquisition and diffusion. It contributes to introduce new management practices and a more efficient organization of the production process. As a result, FDI improves the productivity of host countries and stimulates thus economic growth. As a consequence of technological spillovers, FDI increases the productivity not only on the firms which receive these investments, but potentially on all host-country firms (Rappaport, 2000) . These spillover effects are resulting both from intra-industry (or horizontal, i.e.: within the same sector) externalities and inter-industries (or vertical) externalities stemming from forward or/and backward linkages (Javorcik, 2004; Alfaro and Rodriguez-Clare, 2004 ).
As wrote: "the positive impact of foreign direct investment (FDI) on economic growth seem to have acquired status of stylised fact in the international economics literature". The earliest macroeconomic empirical approaches are in line with this optimistic view. According to these analyses, the adoption of foreign know-how and technology, the development of human capital and spillover effects related to productivity and knowledge externalities are the main channels whereby the beneficial influences of inward FDI are transmitted to a large range of local firms (not only those receiving capital inflows).
These expected benefits explain that a lot of LDCs have relaxed or eliminated restrictions on incoming international investments which were very frequently applied until the 80s, and offered more and more frequently tax incentives and subsidies in order to attract capital inflows. The fact that most rapidly growing emerging countries catch an increasing share of global FDI and that they have implemented export and FDI oriented development strategies tends to give credence to this optimistic view.
However, the growth effect of FDI does not win unanimous support. This pessimist view was particularly important during the 50s and the 60s. It is still defended by several recent firm or industry level studies which emphasize poor absorptive capacity, crowding out effect on domestic investment, external vulnerability and dependence, a possible deterioration of the balance of payments as profits are repatriated and negative, destructive competition of foreign affiliates with domestic firms and "market-stealing effect". In an interesting study, Aitken and Harrison (1999) do not find any evidence of a beneficial spillover effect between foreign firms and domestic ones in Venezuela over the 1979 -1989 period. Similarly, Haddad and Harrison (1993 and Mansfield and Romeo (1980) find no positive effect of FDI on the rate of economic growth in developing countries, namely in Morocco. As De Melo (1999) points out:
"whether FDI can be deemed to be a catalyst for output growth, capital accumulation, and technological progress seems to be a less controversial hypothesis in theory than in practice" (1999, p. 148) .
Moreover, there is no common view on the influence of particular environments for growth-effect of FDI. Whereas Blomstrom et al (1994) found that education does not act for growth-effect of FDI, Borensztein et al (1998) argued that a positive growth-effect of FDI exists whether the educated workforce of the country can take advantage of technical spillovers associated with FDI. More precisely, they found a negative direct effect of FDI in countries with low levels of human capital. But this direct effect of FDI becomes positive above a threshold of human capital. In the other hand, Carkovic and Levine (2002) found no evidence that years of schooling is critical for growth-effect of FDI. According to Balasubramanyam et al (1996) , trade openness is very important in order to obtain the growth-effect of FDI. This finding is also true according to Kawai (1994) . Carkovic and Levine (2002) suggested that there is no robust link between FDI and growth, allowing this relationship to vary with trade openness. Blomstrom et al (1994) also showed that a positive growth-effect of FDI may be real whether the country in sufficiently rich. Carkovic and Levine (2002) rejected this finding, taking account of an interaction term from income per capita and FDI. suggested that FDI has a positive growth-effect in countries with sufficiently developed financial markets. According to Carkovic and Levine (2002) , this view is not true since FDI flows do not exert an exogenous impact on growth in financially developed economies.
As we have seen, findings of Carkovic and Levine (2002) refute the main conclusions of several previous studies. The authors are sceptical because these previous studies did not fully control for simultaneity bias, country-specific effects, and the use of routine of lagged dependant variable in growth regressions 2 . In order to estimate consistent and efficient parameters, Carkovic and Levine used the Generalized Method of Moments (GMM) panel estimators 3 designed by Arellano and Bond (1991) , Arellano and Bover (1995) , and Blundell and Bond (1998) . Our paper integrates to certain extent some methodological elements used in the study of Carkovic and Levine. However, we also use the Two Stage Least Square (2SLS) panel estimators designed by Anderson and Hsiao (1982) in order to show the sensibility of the results from the two used methods.
We also include macroeconomic instability environment in our study. Indeed, economic literature largely supports the fact that during 80s and 90s, many developing countries exhibited chronic and high inflation rate and excessive budgets deficits. Several empirical studies supported the view that macroeconomic instability is unfavourable to capital accumulation and economic growth (for instance, Kormendi and Meguire, 1985; Fisher, 1993; Bleaney, 1996) . Moreover, FDI outflows of the MENA region remain important: for instance, they amounted to $2 billion in 1998. 2 For instance, Bloomstrom et al (1994) found that FDI causes economic growth, using Granger causality methods. In the other hand, Kholdy (1995) The rest of the paper is organized as follows. In Section 2, we describe the econometric framework which formalizes the link between economic growth and FDI. Section 3 describes our data and variables. Section 4 presents our main findings and recommendations. Section 5 concludes. 1970-1974, 1975-1979, 1980-1984, 1985-1989, 1990-1994, 1995-1999, 2000-2005 . Our panel procedure also controls for the endogeneity of FDI, openness to trade, and macroeconomic instability. It also accounts for the bias induced by including the lagged real per capita GDP in the equation of growth 6 . Our strategy for estimation uses the Generalized Method of Moments (GMM) estimators suggested for the dynamics of adjustment that were developed by Arellano and Bond (1991) , and Blundell and Bond (1998) . To analyse the sensibility of our results to the GMM method, we also use the standard Two-stage Least Squares (2SLS) estimators developed by Anderson and Hsiao (1982) . Our unbalanced panel consists of data for MENA countries.
Econometric specification
We consider a dynamic growth equation of the form
5 Carkovic and Levine (2002) used gross FDI inflows. Then, they extracted the exogenous component of FDI, but they did not suggest how they did it. 6 The empirical problem in applying OLS is that one period lagged real per capita GDP is endogenous to the fixed effects in the error term. The correlation between lagged real per capita GDP and error term inflates the coefficient estimate for lagged real per capita GDP. It is not also efficient to use the Within Groups estimator because it does not eliminate dynamic panel bias (Nickell, 1981; Judson and Owen, 1999; Bond 2002). where is the natural logarithm of real per capita GDP in country i for the period , the vector it y t X contains a set of explanatory variables 7 , µ is an unobservable country-specific effect, ε is the error term, δ is a coefficient and β is a column vector of coefficients.
Equation (1) can be rewritten
where
. The disturbance term has two orthogonal components, i.e. the fixed effects, i µ and the idiosyncratic shocks, it ε . We assume that it ε are not serially correlated.
In order to get a consistent estimate of δ and β , some transformations are commonly used. The most used transformation is the first-difference transform: we first difference equation (2) to eliminate the country-specific effect
The lagged dependant variable is still endogenous, since term in
. We need to use instrumental variables to deal with the problem of endogeneity. From equation (3) 
, as long as the it ε are not serially correlated. One way to incorporate either instrument is to use the 2SLS "level" and "difference" estimators developed by Anderson-Hsiao (1981) . In short panels, it seems preferable to use the "level" estimator because instrumenting with instead of
permits to maximize sample size 8 .
But , in order to work in the GMM framework, using deeper lags of as additional instruments, we use both classic Arellano-Bond (1991) difference and Blundell-Bond (1998) system estimators for dynamic panels. These estimators use a larger set of moment conditions. So, they exploit more information than the preceding estimators.
We also include time dummies in order to remove universal time-related shocks from the errors. These time dummies are omitted from the equations in the text. (2), it is possible to increase efficiency of the Arellano-Bond estimator through a great number of instruments. Arellano and Bover (1995) developed idea of a transformation of the system of equations, which favours the use of more information from observations 11 . Blundell and Bond developed an approach that transforms the instruments to make them exogenous to the fixed effects (instead of transforming the explanatory variables). Their approach is interesting since they assume that changes in any instrumenting variable are uncorrelated with the fixed effects in equation (2). From 
9 A variable is weakly exogenous means that it is uncorrelated with future realizations of the error term. We do not assume that the explanatory variables are endogenous variables. Indeed, to deal properly with endogenous variables, we need additional instruments apart from lagged variables. Using endogenous variables is beyond the scope of the study. 10 Weak instruments affect the asymptotic and small-sample performance for the difference GMM. 11 The model in first-difference of Arellano-Bond (1991) does have a shortcoming. It enlarges gaps in unbalanced panels and it is possible to construct data sets that completely vanish in first differences. This motivated Arellano and Bover (1995) to use a second transformation called "forward orthogonal deviations" or "orthogonal deviations". Contrary to first-difference transformation which subtracts the previous observation from the contemporaneous, the "orthogonal deviations" transformation subtracts the average of all future available observations. No matter how many gaps, it is computable for all observations except the last for each country. So it permits to minimize data loss. They are also valid instruments since lagged observations do not be used to compute them.
Thus, we observe that contrary to Arellano and Bond (1991) , Blundell and Bond instruments levels with differences. Equation (6) should not be correlate with it ε ; it is also possible to use earlier realizations of ( )
. If X is predetermined, the contemporaneous ( )
Next, Blundell and Bond suggested an additional stationarity restriction on the initial conditions process. They considered that the absolute value of δ must be inferior to 1, so that the process is convergent 13 .
As Blundell and Bond, we exploit at once the new moment conditions for the observations in levels and the Arellano-Bond moment conditions for the transformed equation. This permits to derive an extended "system" GMM estimator. System GMM estimator uses lagged differences of as instruments for equations in levels and lagged levels of as instruments for equations in first differences. 17 We use the natural logarithm of real per capita GDP (constant 2000 US $). 18 According to the World Bank, FDI represents "net inflow of investment to acquire a lasting management interest in an enterprise operating in an economy other than that of the investor. It is the sum of equity capital (capital raised from owners), reinvestment of earnings, other long-term capital and short-term capital". A negative value means that the capital flowing out of the country exceeds that flowing in. 19 We also run estimates with log Initial real per capita GDP at the start of each period, in order to benchmark Carkovic and Levine (2002) . 20 A lot of measures of openness to trade have been used in economic literature on trade policy. Dollar (1992) constructed two separate indices: an "index of real exchange rate distortion" and an "index of real exchange rate variability". Sachs and Warmer (1995) constructed an openness indicator which is a zero-one dummy. This indicator takes the value 0 if the economy was closed according to any one of the following criteria: it had average tariff rates higher than 40%; its non-tariff barriers covered on average more than 40% of imports; it had a socialist economic system; it had a state monopoly of major exports; its black market premium exceeded 20% during either the decade of the 1970s or the decade of the 1980s. We have also other openness indicators in economic literature: the World Bank subjective classification of trade strategies in World Development Report 1987; E. Learner's (1988) openness index; the average black market premium; the average import tariffs from UNCTAD via Barro and Lee (1994) , the average coverage of non-barriers, also from UNCTAD via Barro and Lee (1994) ; the subjective Heritage Foundation index of Distortions in International Trade; the ratio of total revenues on trade taxes (exports + imports) to total trade; and the Holger Wolf's regression-based index of import distortions for 1985 (Edwards, 1998 correlation coefficient between real per capita growth and inflation is the only one which is significant at 5% level. But, we know that a low value of the correlation coefficient is not sufficient to conclude about the lack of a strong relationship between two variables under consideration. Next, we will provide some regression specifications to confirm that there is a link between the real per capita GDP growth and FDI in a macroeconomic instability environment. Table 3 shows results from "first-difference" and "system" GMM estimators. We used observations during the period 1970-2005 for eleven countries. The panel is unbalanced because we have more observations on some countries than on others. Since the missing observations are important, we did not substitute zeros for them because the substitutions might seem like a dubious managing of the data. We chose to "collapse" the instrument set 21 .
Findings [INSERT TABLE 3]
But, this generates slightly less count of instruments.
Given that we have eleven countries, for each econometric specification, we cannot use more than eleven instruments to favor identification of our estimates. We lose two crosssections in constructing lags and taking first differences, so that the estimates cover the period (1)- (5). The Arellano-Bond test for second order autocorrelation 23 is accepted with a pvalue greater than 0.2 in each specification. The model seems correctly specified. Nevertheless, from a theoretical point of view, the Arellano-Bond test for autocorrelation has been constructed on the assumption that the number of countries is large but the number of periods may not be. Given that we used only eleven countries for our GMM dynamic models, our statistic tests must be taken with caution.
From table 3, columns (1), (2), (4), and (5) show that FDI does not exert an impact on economic growth, using "difference" and "system" GMM estimators. In particular, results of column (4) convey the view that there is no reliable relationship between economic growth and FDI, when allowing for growth-effect of FDI to depend on the degree of openness to trade. These findings are provided by the fact that the coefficient of FDI variable and the coefficient of FDI-openness to trade interaction term are both insignificant at 10% level.
Column (5) also shows that there is no growth-effect of FDI depending on income per capita.
Indeed, the coefficient of FDI and the coefficient of FDI-income per capita interaction term are both non-significant at 10% level. Columns (1) and (2) also show that FDI does not exert an independent growth-effect. Our findings strengthen the conclusion of Carkovic and Levine (2002) , but rejecting the results of Kawai (1994) and Balasubramanyam et al (1996 Balasubramanyam et al ( , 1999 .
Perhaps the most important finding of our study is at once the positive and significant coefficient of FDI and the negative and significant coefficient of FDI-inflation interaction term (from column 3). We find that FDI has a negative impact on economic growth when inflation would to be greater than 15.49 (annual percentage change) 24 . But the growth-effect of FDI becomes positive when inflation would be smaller than the threshold (15.49). Thus, we suggest that the relationship between FDI and economic growth varies with macroeconomic stability. The direction of the link FDI-growth depends on the threshold of the annual percentage change of consumer prices. Maintaining macroeconomic stability has to be a challenge for MENA countries in order to obtain a positive growth-effect of FDI. 22 The Sargan/Hansen test: the null hypothesis is that the instruments are not correlated with residuals 23 Arellano-Bond test for second order autocorrelation in first differences : the null hypothesis is that the errors in the first difference regression exhibit no second order correlation. 24 The cut-off is 0.8316/0.00537=15.49.
In order to benchmark Carkovic and Levine (2002) , from In order to analyze sensibility of our estimates from the using of GMM dynamic panel estimators, we re-run our real per capita GDP growth dynamic model with the two stage least square (2SLS) estimators. We used the Anderson-Hsiao(1982) "levels" estimators.
[INSERT Table 4 summaries the results of 2SLS method. For the first-stage regressions, the test of Anderson (1984) canonical correlations 25 is rejected with a pvalue less than 0.1 from our four specifications. From specification #1 to specification #3, our model is exactly identified.
Sargan/Hansen overidentifying statistic is not rejected with a pvalue more than 0.19 for specification #4. Our model is correctly specified from these specifications.
Overall, Table 4 Specification#1, specification #3, and specification #4 show that the lack of an impact of FDI on growth does not depend of the openness to trade and the income per capita. This finding does not mean that FDI is irrelevant as suggested by Carkovic and Levine; it conveys the fact that FDI does not accelerate economic growth. This conclusion is also in accordance with many microeconomic studies. The latter studies shared unenthusiastic evidence on the growth effects of foreign capital.
Conclusion
We have scrutinized in this article the impact of foreign direct investment on economic growth, taking account of macroeconomic environments (degree of trade openness, income per capita and macroeconomic stability in MENA countries). We assessed the growth-effect of FDI, using data from MENA countries on period 1970-2005. To deal properly with dynamic panel models, we use GMM estimators designed by Arellano and Bond (1991) , Blundell and Bond (1998) , and 2SLS estimators designed by Anderson and Hsiao (1982) .
Our findings may be summarized in these words: First, there is no significant independent impact of FDI on economic growth in MENA countries. Second, the lack of growth effect of FDI does not depend on the degree of trade openness and income per capita. This conclusion strengthens the findings of Carkovic and Levine (2002) and of most recent microeconomic studies. Third, the most important finding of this study is undoubtedly that the positive impact of FDI on the economic depends on macroeconomic stability. More precisely, we find that there is a threshold effect of annual percentage change of consumer prices on the link between FDI and economic growth.
Our study does not reduce the significance of previous studies but intends to enhance the latter strand of research. In particular, we conjecture that macroeconomic stability environment is critical in order to favor positive impact of FDI on economic growth. One important economic policy deriving from our findings is that MENA countries need strong and stable economic situations in order to obtain positive effect of FDI. In particular, they must lead some macroeconomic policies which favors the reduction of consumer prices.
Moreover, this paper must not be considered as a support to capital restriction. Our skeptical conclusions suggest only that FDI policies implementing incentives for foreign investors (such as tax reductions, import duty exemptions, subsidies, etc.) aimed at attracting foreign capital are not sufficient to generate economic growth. A more ambitious policy aimed to change the local environment, increasing human capital endowment, facilitating skill upgrading, creating a sound macroeconomic, promoting the development of the financial market, in tandem with FDI strategy complementary with the local production is more likely to boost the GDP, than subcontracting the task of economic growth and development to foreign firms by granting them pecuniary advantages. Economic growth and development cannot be purchased abroad. It has to be built collectively, by mobilizing the full resources of the country, while learning at the same time on foreign contributions. Standard errors are robust to the presence of arbitrary heteroskedasticity, we used the White estimator of variance in place of the traditional calculation. They are in bracket below and estimate coefficients values. 2. "nr" means "equation exactly identified". 3. The test is a likelihood ratio test of whether the equation is identified, i.e. that the excluded instruments are "relevant", meaning correlated with the endogenous regressors. The null hypothesis is that matrix of reduced form coefficients has rank=k-1 (under identified) and the alternative hypothesis is that matrix has rank=k (identified). 4. FDI × Openness, FDI × Inflation, and FDI× log of real per capita GDP are strictly exogenous variables. 5. Concerning estimates of specification (3), we exclude Oman from our sub-sample of countries because his observations of inflation variable are not available. In specification #4, we used three lagged FDI with other instruments. So, our estimates exclude observations of Lebanon because there are many missing observations of FDI. One, two and three stars respectively means 10%, 5% and 1% significance.
